Rapid and complete bioavailability of antidotes for organophosphorus nerve agent and cyanide poisoning in minipigs after intraosseous administration.
Management of chemical weapon casualties includes the timely administration of antidotes without contamination of rescuers. Personal protective equipment makes intravenous access difficult but does not prevent intraosseous drug administration. We therefore measured the systemic bioavailability of antidotes for organophosphorus nerve agent and cyanide poisoning when administered by the intraosseous, intravenous, and intramuscular routes in a small study of Göttingen minipigs. Animals were randomly allocated to sequentially receive atropine (0.12 mg/kg by rapid injection), pralidoxime (25 mg/kg by injection during 2 minutes), and hydroxocobalamin (75 mg/kg during 10 minutes) by the intravenous or intraosseous route, or atropine and pralidoxime by the intramuscular route. Plasma concentrations were measured for 6 hours to characterize the antidote concentration-time profiles for each route. Maximum plasma concentrations of atropine and pralidoxime occurred within 2 minutes when administered by the intraosseous route compared with 8 minutes by the intramuscular route. Maximum plasma hydroxocobalamin concentration occurred at the end of the infusion when administered by the intraosseous route. The mean area under the concentration-time curve by the intraosseous route was similar to the intravenous route for all 3 drugs and similar to the intramuscular route for atropine and pralidoxime. This study showed rapid and substantial antidote bioavailability after intraosseous administration that appeared similar to that of the intravenous route. The intraosseous route of antidote administration should be considered when intravenous access is difficult.